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“AUTHORS:  Zolototrubov I. M., Ryzhov N. M., Skoblik I. P., Tolok, V. T. 
TITLE: Investigation of the properties of a plasma in a magnetic field 


SOURCE: Fizika plazmy i problemy upravlyayemogo termoyadernogo sinteza3 
doklady I konferentsii po fizike plazny i probleme upravlyayemykh 
termoyadernykhn reaktsiy. Fiz.-tech. inst. AN Ukr. SSR. Kiev, Izd-vo 
AN Uicw. SSR, 1962, 123-127 


ee A highly-ionized plasma was investigated, produced by an electrodeless. 
ischarge in a molybdenum glass tube (100 mm dia and 1 m long) in a vacuum of 107 
mn dg by an alternating magnetic field resulting fron the discharge of a capacitor 
and producing plasma confinement through trap geometry. The apparatus end the 
measuring equipment (magnetic probe) are described. The behavior of the magnetic 
fie 1d inside and outside the tube was monitored, along with recording the crange 
in plasma luminosity by means of a photomultiplier, The tests show that notice- 
able ionization doas rot set in until the fourth quarter of the oscillation cycie, 
at a magne tic pressure is produced to detach the plasma from the walls and con- 
trict it toward the center in a radial direction. The plasma density was es- 
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Fizika plamy i probleny upravlyayenogo termoyadernogo sinteza; 
doklady I konferentsii po fizike plazmy i probleme upravlyayemykh 
termovadernykh reaktsiy. Fiz.-tekh. inst. AN Ur, SSR. Kiev, Izd-vo 
AN Uke. SSR, 1962, 156-164 


TEXT: Several methods of plasma diagnostics are described, based on the in- 
teraction between the electromagnetic field and the plasma, with the electric 
field of the wave parallel to the external magnetic field, so that the external 

magnetic Field doas not influence the character of propagation of the microwaves 

uged for the measurements. The real and imaginary parts of the coefficient of 

pronesation of a microwave signal thorugh a plasma determine the attenuation and 
the phase constant of the wave. The plasma density is determined by the frecuen- 
ey at which the microwave signal ceases to pass through the plasma. The charac- 
ter of variation ofthe microwave signal as a function of the pressure was also 
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{ COHERENT EM RADIATION FROM A HIGH CURRENT DENSITY PLASMA 
- (USSR) a a 


Suprunenko, V. A., Ya. B. Faynberg, V. T. Tolok, Ye. A. Sukhomlin, 
N. I. Reva, P. Ya. Burchenko, N. I. Rudnev, and Ye. D. Volkov. Atomnaya 
energiya, Yawld.. no. 4, Apr 1963, 349-352. S/089/63/014/004/001/019 


Results are given of experiments with plasma discharges at high current den- 
‘sities. Intense radial EM radiation was detected which was coherent and 
y clase to Langmuir frequency, Test apparatus included an alundum discharge 
tube, 10 cm in diameter and 25 cm in length, charged with H»; aluminum elec- 
ij trodes, connected by a 15-pf capacitor bank charged to 30-40 kv and yielding 
{ a discharge current of abaut 100 kamp; an axial magnetic field variable from 
1 Otoldkgs. Efforts to insure repeatability included the use of metal vacuum 
| seals and a titanium pump, the baking of the apparatus at 300°C, and pre- 
¥ i ionization of the gas mixtune prior to discharging. Electric field gradients of 
'  300+500 v/cm gave a high "runaway" electron condition in the discharge beam. 
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COHERENT EM RADIATION [Cont'd] 8/089/63/014/004/001/019 


This current was measured by means of a Faraday cell and a Rogovsky belt, 
both located at one electroqde. A typical test result at a 6-kgs field strength 
and a 3-4- usec plasma life showed that coherent EM radiation received by a 
horn antenna through the tube wall and detected over the 8-14. 4-mm wavelength 
regionwas as-‘much as 107 times more intense than thermal radiation from a 
plasma of 10-ev electron temperature, and was constant along the column. 
Coherence was detected by two probe antennas placed ll mm apart in the column 
and connected to an 8-mm interferometer. Variation of the magnetic field 
from 0 to 8 kgs had no effect on observed radiation. Variation of other param- 
eters revealed a sharply critical value of runaway electron current, below 
which radiation is absent and above which it rises rapidly in intensity accom~ 
panied by a dip in runaway current. Thig verified a casual relationship be- 
tween the two. The relation of radiation intensity to initial gas pressures and 
to radial distance from the plasma column are also discussed. (SH] 
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TITLEs Yon cyclotron reaonance in a noving plasma 4\ a 


ms :SOURCES Atomnaya energlya, Ve 15) noe 1, 1963, 5u6 - 


oe ; 
TOPIC TAGS: ion cyclotron resonance, moving plasra, pinch, plasna density, Dopp- 
‘ler effect 


ve ‘ABSTRACT 1 In the heating of a stationary plasma by means of an fon cyslotron 
jresonence, the time required for a considerable acceleration of plasma ions, ia not 


aoe more than 10°2 secs Therefore for the pinches moving with a velocity of 10! cn/sec,! 


‘the length of the heating section is not unreasonable (about Ime). In the present 
‘work, the generation and absorption of ion cyclotron waves in a moving plasma pinch 
has been chserved. The absorption of high frequency energy occured at two free 
quencies shifted to both sides from a certein average frequency, because of Dappler 
effect. "Magnetic shores” are -important for the damping of ion cyclotron waves. 

By measuring the Dappler effect and the resonance frequencies, the averagp velocity 
of the pinch was found (6.7 X 10° em sec), and the plasma density (7 X 10°“ cn’), 
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"[he authors express their deep gratituée to Ke'D. Sinel'nikow for discussion of | 
the resulta". Orig. art. hast 5 figures and 5 equationse 
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ACC. NR; AT5022298 SOURCE CODE: 


AUTHOR: Ti ayenkes Be P.3 Lats'ko, Ye. H.; Zalkind, V. H.; Zykov 
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‘ORG: | Physicotechnical Institute, Academy of Sciences UkrSSR (Fiziko- 
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| tekhnicheskiy: institut Akademiya nauk UkrSSR)- 


TITLE:. Investigation of a plasmoid moving in a toroidal magnetic 
field : 


SOURCE: AN UkrSSR. Fiziko-tekhnicheskly institut. Doklady, no. O48/P- 
: -007, 1964, Issledovaniye plazmennogo sgustka, dvizhushchegosya v 
“} toroidal'nom magnitom pole, 1-15 


TOPIC TAGS:  plasmoid, plasma magnetic field, plasma density, plasma 
injection 


ABSTRACT: The. present paper is a_sontinuation of an ,investigation of . 
electrical fields in plasmoidb’ ioving in curved “Md gh @tic fields. Fig. } 
shows the general view of the experimental apparatus used: in the ingees! - 
tigation. The maximum magnetic fleld was 200 ka/m, length of vacuum Gel 
tube was 252 cm, effective radius of spiral windings was 5.4% cm. The & 
plasma was injected from conical plasma sources. Battery capacity was 
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3 uf and discharge time 6.5 usec. 
‘Plasma density injected by the 
source was not less than 1013 em73 
_To measure the difference of poten 
tials between two points in the’ 
plasma, two electrostatic probes 
were used: one grounded and locat 
ed close to the wall of the chamber 
and the second moving along the 
cross section of the vacuum chamber. 
Measurements of the V_ component 
ee ; of the field was taken in the mid- 
 Pige ls a dle .of toroidal portion: The Z- 
eee ere ae direction is parallel to the axis 
through the origin of the large radius of curvature. It is confirmed 
that component V, is formed due to the separation of charges resulting 
from the drift forces. It was noticed that in the curved section, the 
“components of the plasmoid's radial polarization were equal to the V 
component. Later, the ve component dominated the other two components. 
Measurements confirm the fact that the magnetic field of spiral type | 


improves the passing of plasmoids by about one order of magnitude. Orig 


| art. has: 13 figures. : : 
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| ACC NR apggo244l SOURCE CODE: UR/0057/65/035/012/2185/2188 i 
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‘ EXILE; production of a dense plasma in a metallic chamber by a high frequency 
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“SOURCE: Zhurnal tekhnicheskoy fiziki, v. 35, no, 12, 1965, 2185-2188 


“| POPIC TAGS: plasma generator, ples electron temperature, plasma donsityi, plasma 
| heating, high frequency discharge, Se eas [uc 
v 


: 7 ‘. 
‘ABSTRACT: Donse (up to 2 x 1024 cm”) plasmas were produced in a 12.5 cm diameter, 
2m long cylindrical copper? Ehamber of 2.5 mm wall thickness with glass ends by ex- 
citing. two 5 cm diameter, 7 cm long aluminum electrodes located 1 m apart on the axis 
of the chamber at 1.82 Miz with a lOOkW oscillator, A longitudinal magnetic field 
up to 2.5 kOe was provided by a suitable winding. ‘The experiments are preliminary 
to-a projected investigation of plasma heating by ion cyclotron waves, The plasma 
densities were determined from the Stark broadening of Hp, observed with a 1.3 m 
focal length Spectrometer, and from reflection of 3 cm and 0.8 cm wavelength micro- 
waves, Electron temperatures were determined from the intensity ratio of tripiet to 
. Singlet helium lines. Plasma densities were also determined from the intensity of 
H pon the assumption. that excitation is entirely by electron impact; the densities 
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so determined were in agreement with the values obtained fron nicrowave reflection. | 
Owing to the rectifying action of the Plasma, the electrodés:becane negatively charged) a 


to a potential of several kilovolts; this gave rise to an oscillatory motion of the 3” 
electrons near the axis of the. chamber between the electrodes,as a result of which 

the dense plasmas yere produced. ‘The dense plasma was confined to a 2 cn diameter: 
“Yegion about the axis; at 3 cm from the axis the plasma density was less by an order 

of magnitude, The plasma density did not depend strongly on the magnetic field 
strength. The maximum observed plasma density was 2 x 1014 om™3 at a gas preesure of. 

3 x 1679 om He. . The plasma density remained above 1025 m3 soy 3.6 millisec, and 


-above 1972 em73 for 17 millisec. Electron temperatures of 40 to 50 eV were observed. 
Advantages of the described technique are the low input impedance, which eliminated 
difficulties associated with high voltage rf systems, and the good coupling between 
the electrodes and the plasma. Orig. art. has: 2 formulas and 5 figures, 
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-. AUTHORS: . Zolototrubov, I. M.j Kiselev, V..A.s Novikov, Yu. Mui as oe 
i Poloky Vi Te. vm re ae ofl 
ORG: none” bol Hl 
soe PITLES Operation. of a coaxial plasma source in a longitudinal ae. 

# ...magnetic field 7 er 
- =! SOURCE: AN-UkrSSR. Fiziko-tekhnicheskiy institut. Doklady, no. | we 1 
-- 080/P-032, 1964. Rabota koaksial'nogo plasmennogo istochnika v ae 
-; prodol'nom magnitnom pole, 1-8 be ; 
| TOPIC. TAGS: plasma gun, plasma injection, plasmoid, hydrogen Tan a 
| Plasma, plasma structure, plasmoid acceleration, fora! mroepatie pe } 
“| ABSTRACT: To produce a plasmoid with a relatively small number of i 4 

| impurities and neutral particles, the authors. developed a new con- ee : ; 
_| struction, in which the coaxial plasma gun is placed in a longitudinal »--~ mi 
mene’ field, with.an.aim of having the rotation of the plasma in |. f 
Jone crossed electric and magnetic fields symmetrize the discharge in: ; 
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760 4-' Pig, 1. Diagram o 
 -.+ getup. 1 -- Gun, 
“70 12 == vacuum valve, 
'y [3 == field coil, — 
/ 2 yy == polenoid, 5 -- 
—— screen, 6 --. vacuum | - 
: -system, 7, 8 -- mag-, — 
-...} netic probes, 9 -- 
4gas-inlet openings. - 
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-} fields. The rotation of the plasma was measured with external probes. 


land: the propagation of the plasma in the. azimuthal direction was in- |. 
' | vestigated by. high-speed. photography. The experiment has shown that | | 
“? when the coaxial source is placed ina longitudinal magnetic field 
‘the plasma rotates in azimuthal direction, the discharge occurs over : 
-.? the entire length of the gun and is symmetrical with respect to the 

i periphery of the electrodes. This contributes to a cleaner plasma. ; 
Spectrograms of the discharge have shown that the magnetic field does: 
decrease the intensity of the iron and chromium lines in the plasma | 
| spectrum. A shortcoming of the source is the small longitudinal 


. plasmoid velocity (10! cm/sec) and insufficient ionization. These 
_; shortcomings are expected to be eliminated in the future. Orig. 
art. has: 6 figures. a 2 BE ie gee 
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ORG: none 


TITLE: -Measurement of the perpendicular component of energy and the 
breakpp in high frequency heating 


fee anaes 


time of plasma | 


wha tp a OS Tbe Eg ape ice TE 7 : a as ap ah ee ee a ‘ 
SOURCE; AN. UkrSSR. Vysokochastotnyye svoystva plazmy (High frequency properties of 
plasma). Riev, Naukovo dumka, 1965, 10-14 . 


|} ai magnetic ffeld, electron density, plasma charged particle, pulsed magnetic field 


tT re 

ABSTRACT: The heating by high frequency generators and the breakup of prasma is stud- 
ied by making use of the dependence of the plasma diamagnetism on the perpendicular 

component of particle energy. The method of measuring the diamagnetism consists of des 
termining the magnetic field in the plasma and comparing it with the external field. | 
The measurements were made on an experimental apparatus which used either a strong ion! 
cyclotron wave or fast magnetosonic wave for plasma heating. The results showing the | 
ion temperature as a function of a ratio of the external magnetic field to the plasma - 
field (at which the gyrofrequency is 10 MHz) indicate the maximum temperature of 10); 
| kev during the resonant excitation of the ion cyclotron wave. The density was 10 3 
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\ electrons/cm3, The expected cooling time of the ions was observed to be reduced by a 
factor of ten down to 10 usec owing to energy transfer to colder electrons and to foes 
charge~transfer collisions in the region of the cold plasma boundary found near the 
Plasma vessel walls. It is suggested that removal of the walls would permit consider-! 


ably higher heating of the plasma. Orig, art. has: 5 figures, 
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TITLE: Investigation of plasmoids moving in a toroidal magnetic field 


SOURCE: AN UkrSSR. Issledovaniye plazmennykh agustkov (Study of plasma clusters). 
Kiev, Naukovo dumka, 1965, 429-136 


TOPIC TAGS: plasmoid, plasma magnetic field, plasma injection, plasma gun, plasma 
pinch, helical magnetic field 


ABSTRACT: This work reports on three experimental studies of electric fields in plas- 
ma. Electric fields arising due to polarization in plasma in 1) curved magnetic fields 
with varying padii of curvature, 2) ina toroidal field where two plasmoids collide : 
and 3) in a case where a plasmoid moves along the toroidal field, are studied. The 
measurements were performed with two probes, one near the vessel wall and the other i 
located at a given point in the plasma. The plasma was generated in a conical pinch | 
gum and injected into the working region. The experiments show that polarization —_ 
fields consist of the components along the toroid's major and minor radii and along | 
the toroidal axis. Initially, the latter two components dominate in the main part of 
the plasmoids subsequently, only the axial component is dominant. Plasma density was _— 
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' also found to increase by an order of magnitude at the exit from the helical magnetic | 

| field of a curved toroidal section. Data for the various cases showing both space 
and time dependence of the various quantities measured are graphed. Orig. art. has: 
9 figures. 
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‘| ABSTRACT: An attempt to develop a plasma source free of impurities by the use of a 
coaxial gun in a longitudinal magnetic field is discussed. The plasma gun and its 
operation is described, its energy source is a battery of condensers (1000 uf) working 
at 5 kv, the working gas is hydrogen injected by a fast-acting valve. When the gun 
is operated in the magnetic field, the discharge current plate appears. This, togeth- 
er with the observation of the plasma ejection velocity, indicates plasma drift typic- 
al of crossed electric and magnetic fields. High speed photography reveals that the | 
plasma generated when the magnetic field is applied is much more uniform than in the loses 
absence of the field. Spectrcscopic enalysis shows that the magnetic field inhibits | 

| 


| very strongly the appearance of electrode material impurities found in discharges 
without the external field. It is planned to overcome the insufficient ionization and 
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low plasma velocity by increasing the electric power input and the modified magnetic 
field. Orig. art. has: 6 figures, 1 formula. 
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AD PRACT: =~ This paper appears to be a Bequel to an earlier papor py five arr 

7 o3ent authors (ZhTF, 35, 1285, 1965), Hydrogen*helium/an.’ Wedrores grpos ot 

‘o" pressures in the (1-3) x 1073 mm Hg range with charged «+++ .¢in tb cegey, 

ereer of 1014 em-3 verge produced in the "Vikhr'" magnetic -. Wo a tna 

," ited by ton cyclotron waves which were Produced in the v. ee, ict ete 

‘ind ‘roy and propagated ‘to the center of the discharge chambc: »: HS cs agnetce: a = 
‘YAR weaker and corresponded to the proton cyclotron resonance, 71 tek kW osel Scr 


| Operated at a frequency of 1.82 Miz, The following advantages aro :loimed for ~1. 
jemployed technique (which is not described in any detail in the present Paper): cho | 
momentum initially: imparted to ths jon is Perperdicular to the external magnetic rield ,;— 


1/3 UDC: 533.9 oe ay 


CIA-RDP86-00513R001756110018-1" 


APPROVED FOR RELEASE: 07/16/2001 


"APPROVED FOR RELEASE: 07/16/2001 


fy SO ee 


PPoUS Se ete BPOLT Et REAL Aa Cae ee A eS 


L 25505-66 
ACC NR: Apé0l1387 


and thus does not tend to drive the fon away from the region of the magnetic mirror; 
the conditions for producing the waves do not deteriorate with increasing plasma siza 
or density; the input impedance is low; and energy can be introduced at two different 
frequencies if it is desired to heat both the ion and the electron components of the 
plasma. Regular oscillations at frequencies of the order of 20 kHz of the intensities 
of spectrum lines were observed at magnetic fiold strengths close to the proton cyclo- 
tron resonance. These oscillations appeared when waves were being excited in the 
plasma and were due to eccentric rotation of the plasma filament as a whole with 
respect to the axis of the chamber, as was confirmed by longitudinal observation with 
two photomultipliers mounted 3 cm from the axis, The ion temperatures were determined 
from the Doppler broadening of spectrum lines, The temperature of the additional gas 
(helium or argon) increased sharply as the strength of the magnetic field approached 
the proton cyclotron resonance value, Argon temperatures as high as 250 eV were ob- 
served, Temperatures of various impurity ions were elso measured; these temperatures 
ere independent of the mass of the impurity ion, The width of H interpreted as 
ppler broadening, indicated a much lower temperature for hydrogen’ atoms than for the 
various ions, This is ascribed to the short life of a hydrogen atom in the plasma,The 
temperature of tke plasma decreased rapidly with increasing distance from the axis, . 
eing down by a factor of 5 at 4 cm from the axis. The ion temperature increased 
rapidly with increasing high frequency power, and much higher temperatures could appar- 
tly be achieved by increasing the high-frequency power and the magnetic field 
trength. It is concluded that a dense plasma containing two kinds of ions can be 
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TITLE: Exeitation and thermalization of plasma oscillations in a stellarator 


SOURCE: Zhurnal eksperimental'noy 4 teoreticheskoy fiziki. Pis'ma v redaktsiyu. 
Prilozhentye, v. 3, no. 6, 1966, 2435-247 
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ABSTRACT; ywohe authors studied the influence of callective processes on the behavior 


of a plasma™“fn a closed stellarator-type i etic trap (Sirius), comprising a race- 
track with two trifilar helical windings placed on e@ toroidal sections. The stel- 
larator had a vacuum chamber with axial length 600 em and minor diameter 10 cm, @ 
maximum retaining field Ho = 2 x 104 oe, and Bo = SankT/H? = 7.5 x 10°*. To exeite 
intense collective oscillations, a longitudinal 

E> Ex = 1.58 x 1078 n/Te), was applied to a plasma produced in the stellarator chan- 
ber by a pre~ionization generator. All. the experiments were made at initial neutrale 
helium pressures 3 x 10-* ~~ 8 x 1974 um Hg. The experiments consisted of measuring 


the plasma current and the 1 voltage in the chamber, the Plasma density, the x. 
radiation from the diaphragm Jimiting the plasma pinch and from the chamber walls, the 
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microwave yadiation from the plasma, and the integral amount of light. With increase 
in field, the jnitially sinusoidal current signal became distorted, and after puild-up 
of the oscillations, the current decreased to a value I = 100--200 A, at which level 
it rema 10--20 psec, although a rather jarge electric field was applied to the 
plasm. f the investigated neutral gas pressure and electric 
and magnetic field the discharge was accompanied by microwave emission 
at 4h em. In stronger electric fields a broad spec- 
avelengths 4,.6--200 em, with the 
fn electric fields stronger than 
critical, the p mits also intense x~ om which it is deduced that the plas- 
ma contains a group of electrons with almost locity distribution and with 
a temperature that ranges from 4 to 9 kev. ntegral amount of 
light have shown that at the inst esses and 
appearance of x-radiation from the chamber walls the intensity © 
creases abruptly, thus confirming indirectly the fact that the elec 
Authors thank K. D- Sinel'nikov for interest in the wor's and valuable discussions. 
Orig. art. has: eB. 
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\ plasma). Kiev, Naukovo dunka, 1965, 5-9 


ae 3 
plasma Heating, if eee plasma 


TOPIC TAGS: 
ture 
wait ices | 
bes the results of measurements of the enen of ions and 
The heating mec anisms used in « 


ABSTRACT : This work deseri 
-electron wh i 
gnetosonic zl 
periodic .| 


the experiments we 

waves. The characteristic waves in 

i electromagnetic fields with 10 MHz frequency: The generator power used was at the ms 
1 


300 kw Level. The particle energy and composition was measured by t 
analyzer and multigrid probes. Tne plasma temperature was determined b 
methods. Plasma density was determined by a microwave interferometer 


hat three types of ions flowed out, namely, His He» Hy; all of which had the same 


t 
Card_1/2 


oe 


magnetic field’, plasma tempera- 


ry spectroscopic 
It was found 


APPROVED FOR : 
RELEASE: 07/16/2001 CIA-RDP86-00513R001756 
110018-1" 


"APPROVED FOR RELEASE: 07/16/2001 CIA-RDP86-00513R001756110018-1 


L 46296-66 


ACC NR: AT6020561 9 
t 


energy even though the resonant acceleration-condition is satisfied for HT only. The 
ion temperature of 2 kev was reached, while the electron energy was only 30 ev. This | 
also indicates the presence of three types of ions. In magnetosonic wave heating, 
both ions and electrons were found to reach a temperature of 150 ev. The various mea-! 
suring methods gave consistent results. Orig. art. has: 5 figures. 
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TITLE: A coaxial plasma gun in a longitudinal magnetic field 


SOURCE: Zhurnal tekhnicheskoy fiziki, v. 36, no. 6, 1966, 1040-1048 


TOPIC TAGS: plasma gun, hydrogen plasma, contamination, longitudinal magnetic field, 


ABSTRACT: In an effort to improve the purity and the uniformity with regard to 
velocity, density, and total number of particles of the plasma bursts from a coaxial 
lasma gun>the authors investigated the influence of a longitudinal magnetic field ae 
on the performance of the gun. It was anticipated that the rotation of the plasma : 
within the gun, due to the Lorentz force on the radial current in the longitudinal 
magnetic field, would improve the azimuthal uniformity o| the current sheet, The dia- 


meters of the inner and outer stainless steel electrodes lof the 70 cm long coaxial 
gun were 3 and 7 cm, respectively. The gas (0.1 cm” of ydrogen) was admitted through 
six openings in the inner electrode near its center, and the gun was fired by the 20 
kV discharge of a 12 microfarad capacitor, The plasma gun was located in the uniform 
portion of the field of a 1.4 m long solenoid, The magnetic field rose to its 
maximum strength of up to 8 kOe. in 28 millisec and subsequently decayed exponentially 
with a time constant of 72 millisec. The processes taking place within the plasma gun 
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were investigated with the aid of a magnetic probe and by recording the discharge 
current, and the plasmas ejected from the gun were investigated with an external 
magnetic probe, a spectrograph, a photomultiplier, a monochrometer with the aid of 
which the intensities of different spectrum lines were displayed on an oscillograph, 
and a thermal probe, The rather involved processes that took place within the gun are 
discussed at some length. The rotation of the plasma gave rise to a magnetic trap 
within which a considerable portion of the gas was confined, Two plasma bursts were 
usually produced, but ynder some conditions it was possible to obtain only one burst 

,jcontaining some 2 x 10°" particles at a density of 2.4 x 10 3 om™3 and moving with a 
velocity of 3 x 107 cm/sec. The purity of the plasma bursts tevesased with increasing 
longitudinal magnetic field strength; at a magnetic field strength of 6.4 kOe there 
were no lines due to electrode materials in the spectrum, and the lines due to carbon, 
oxygen, and nitrogen were considerably weaker than in the spectra of plasmas produced 
without the magnetic field. It is concluded that with the aid of a longitudinal 
magnetic field one can obtain from a coaxial plasma gun pure high energy plasmas free 

‘lof slow and contaminated tails, but at the cost of inefficient use of the energy stored 
in the capacitor bank. The authors thank 0,M.Shvets, and Ya.¥. Volkov for discussions 
and criticism, Orig. art. has: 3 formulas ahd 7 figures. ~ wig eee 
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Vysokochastotnyye Svoystva plazmy (High frequency Properties of | 
Naukovo dunka, 1965, 26~38 


TOPIC TAGS: 
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& 
ABSTRACT: The Beneration of pidema in a metal contai 
plasma were investigated. . A diagram of the experimental apparatus:is shown. Up to | 


100 kw can be Generated at frequencies of 1,82 The magnetic field whi 


be produced in several Configurations, has a maximum value of 2-105 A/m. 
diagnostics Consist of; i 


mines the coupling betwee 
ments of plasma ions 


plasma generator, argon plasma 


ner and the properties of such a 


ch can 
The plasma 
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S. A plasma density of | 
K were attained. Another set of experiments 
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was performed to observe the jaunching of high frequency waves into the plasma to sobs 
duce ion neating.”- The results of these experiments show that when argon plasma was 
e of 2°10°°K was reached. Since the jon temperature depends 
ltage would result in 


used, an ion temperatur 

strongly on the applied voltage, 

hotter plasma. It was also shown that a mixture of two different ionic species can 
must be further inves- 


pe effectively heated; the energy transfer mechanism, however, 
tigated. Orig. art. has: 5 figures. 
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al temperature of the electrons: 
d collisional heating. The very high fin 
G sans ee heating time correspond to the postulated collective process of | 
heating by a two-stream instability. Orig. art. has: 4 figures. 
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. TITLE: Volume polarization interaction of plasmas in a multipole magnetic field 


SOURCE: zhurnal tekhnicheskoy fiziki, v. 36, no. 11, 1966, 1971-1975 
TOPIC TAGS: plasma injection, dense plasma, plasma gun, plasma interaction, non 
homogeneous magnetic field, combined magnetic field, magnetic trap 


ABSTRACT: The authors have investigated the behavior. of plasma bursts with velo- 
cities of 2x 10° cm acc and densities of 10 2 to 10 > en? produced by conical 

plasma guns and transversely injected singly or simultaneously in opposite directions 
into the magnetic field produced by the inductively loaded 3 kV discharge of a 2.7 
millifarad capacitor bank through four parallel 1 cm diameter 150 cm long brass rods.. 

l which formed the edges of a rectangular parallelepipedon with a cross section diagonal 
of 10.5 cm. The period of the loaded discharge was 4 millisec and the maximum : ; 
strength of the magnetic field produced on‘the injection axis by the currents in the |_ 
rods, al1 four of whichi were in the same direction, was 1.2 kOe. The injected plasma 
were photographed and their behavior was investigated with electric and magnetic 

probes. It was found that a plasma burst of considerable density would pass through 
both magnetic barriers. From this 4t is concluded that simultaneous injection from 
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opposite directions is necessary for efficient entrapment of plasma. The magnetic . 
‘field configuration recorded with simultaneous injection of plasmas from opposite 
directions differed considerably from the algebraic sum of the fields recorded with 
:| eingle injection cf plasmas from the two directions; this shows that the colliding © 
‘plasmas interacted with each other. The moving plsmas were electrically polarized. 
‘The polarization of a singly injected plasma changed sign, but the polarization passed 
‘through zero not om the axis of the system, but some 0.5 cm beyond the axis in the © 
direction of motion of the plasma. - When two plasmae were simultaneously injected in: 
| opposite directions their polarizations decreased smoothly and vanished on the axis 
of the system, Plasma was entrapped in the field when; two plasmas were simultaneously 
injected;. the entrapped plasma moved poth along the magnetic tines of force and 
parallel to the axis of the system. It is planned to investigate injection of plasmas 
parallel to the axis of the system and entrapment of interacting plasmas in magnetic 
traps. The ‘authors thank graduate student A.V.Pashchenko of the MIFI for partici- 
pating in the measurements. Orig. art. has: 7 figures. 
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ABSTRACT: Conditions for roducing 2 roe las 

means of high-powered frequency 08 {ilators were investigated. Charged particle 

density: was determined on the basis pf the Stark widening of the line :4— and by 

SHF methods. Electron temperatur¢ was determined by the intensity ratios of the 
He lines. It wad found that the density of the plasma produced in a metal chamber 
reached ~i0l8 cm™” at an electro temperature of 40 ev. Further action of 


ma on a "VIKHR' system by 
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| resu. t increase in the ion 
ion waves on the plasma resulted in an insignifican 
peakanebeee of the basic gas (Hg) and a noticeable heating up of the ions of en 
. gases which were present in the system (up to ~~ 200 ev), The ere Gliese 
| . energy transmission by protons to other ions is not clear. Bibliography o . 
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“ACC NR 477008875 - SOURCE CODE: ur/0000/65/000/000/0018/0025 


AUTHOR: Tolok, V-.T». (Candidate of physic6-mathematical sciences) 

ORG: none | “ 

 PIPLE:: Plasma ‘jet interactions . 
SOURCE: Problemy termoyadernykh issledovaniy, 1965, 18-25 i 

- TOPIC TAGS: plasma interaction, plasma jet, plasma beam 
SUB CODE: 20 os 


ABSTRACT: The modern, controlled thermonuclear reaction research 
“yorks basically in the direction of 4) studies of the turbulent 
heating of plasma (Academioian Ye. K. ZAVOYSKIY and his group) and 
© 2) fundamental investigation concerning hot plasma trapping within 

large-scale magnetio traps (the group led vy Doctor of Physico- 

Mathematical Sciences I.N..GOLOVIN). ‘The author of the article 
proposes still another, third approachs injeoting an already pro . 
‘pared plasma into the magnetio traps. This would result in a 
- fast filling of the trap and possibilities for the cleaning and 
‘ additional heating of the plasma. The problem splits into three - 
i parts: a) how to prepare a plasma of required characteristics; 

->) how to injeot it into the trap; and o) how to keep it within . 

the trap. The paper presents the results of the study of plasna — 
beam interactions at the Khar’ kov Physios-Teohnologioal Insitute, 
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: One of the possible methods for plasma braking 4s the utilization 
of a collective interaction of colliding plasma jets under speci- 
'-f4ed conditions of temperature and velocity relationships of the 

' plasma components, This so-called’ two-~jet ionio instability was 
‘proposed by the Cor. member of the AS USSR B.B. KADONTSEV and Kas 
“experimentally verified by Ye. K. ZAVOYSKIY. Another method, the 
' go~called polarization approach for colliding jet braking, does 
>not impose auxiliary conditions on the plasma, and experiments | 
, proved this method also very effective, except that the resulting 
‘plasma was highly erratic. Subsequent research could attempt 
either to 1) stabilize the plasma following the collision of the _ 
i jets, or 2) to searoh for conditions leading to a more quiet inter- 
iaction. This second method, volume polarization interaction, was 
itested suocessfully in two real magnetio systems: a magnetic a3 
|trap with colliding magnetio fields, and in conjunction with con=... \ 
[ductors carrying the current ina single direction. The contin= — 
‘uing suocess of these and similar investigations will depend on - 
ithe purification of plasma jets from harmful foreign admixtures. . 
lOrig. art. has: 6 figures and 4 formulas. [JPRS] i 
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Polarization of a plasma moving in a helical magnetic field. 
thur. tekh. fiz. 35 no.9:1594~-1597 S '65. 


Polarization of a plasma moving in a toroidal magnetic field. 
Tbid.? 1598-1601 


Polarization of a pJasmoid moving in magnetic fields with different 
signs of the curvatwre of the lines of force. Ibid, 2160221505 
(MIRA 18:10) 
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j _ | amon: Zykov-, VeGei Stepanenko, To Ae j Toloks ve bse Use 
in a magnatio. field that increases 


lines Interaction of polarized plasma atreams 
[toward the periphery YS 
aAKl, ve 38, no. 8, 1968, 1390-1393 


|| sounces - thurnad. tokiintchoskoy £1 


TOPIC TAGS! turbulent plasma, plasma confinement , plasma injection, plasma inter=. 
action, magnetic trap, magnetic mirror, cusped magnetic field 


“ [ABSTRACT?. The authors and collaborators. have previously investigated the interac~ 
‘l¢don of oppositely directed plasma streams in a uniform transverse magnetic field 
(znrF, 32, 1050, 1962). The oppositely polarized plasmas interacted strongly and 
-|deoeleration occured; turbulence arose, however, which led to joss of plasma. 
ithe present paper the authors report experiments with oppositely directed plasmas 
lan a biconical cusped field, which ware undertaken with the expectation that the 
\more amoothly varying field ‘would not give rise to turbulence. The biconical cusp 
| was produced in a 30 cm diameter atuinless steel chamber by the discharge with 4 
419 fiseo period of a 2700 fd capacitor through appropriate windings. The maximum 


a! card 272, 
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ACCESSTION NR: AP5020723 
field atrength in the mirror region was 8800 Oe, and in the cusp at the chamber 
|wall, 2250 Oe. ~ Plasmas wero injected: from one, two, or four conical guna symmotri- 
‘leally disposed with respect to the plane of the cusp in a meridian plane of the 
|biconical fields The injection directions were at 45° to the axis of the field. 
- |Bach plasma gun was fired by ‘the 12-15 kV discharge of a 1.2 ufd capacitor, the 
 Idigcharge period being 3.5 Hsece The behavior of the plasmas was observed by pho- 
| togrephing their luminescence from different directions, aud the plasma polariza- | 
|tion at different points was measured with a double floating probe. The plasma 
polarization did not vanish when the plasma crossed the central point of zero mag~ 
netic field; it disappeared only after the plasma had. penetrated geveral centi- 
meters beyond this point into the region of oppositely directed field. The oppo~ 
sitely directed plasmas did strongly 4nteract without observable turbulence, but 
-lpart of the plasma escaped through the cusp, and part escaped through the mirrorse 
"ty conclusion, we expreas our deep gratitude to Aoodomician K.).Sinel'nikoy for 
hia valuable edvice and. 4nterest in the work." Orig. art. hast 4 figures. 1460 


ASSOCIATION: none . . 


lear 2/2. { tS aS tech we 


: . * 
denen ere me anes ane remem att am Recewam nese Tt . 


APPROVED FOR RELEASE: 07/16/2001 CIA-RDP86-00513R001756110018-1" 


"APPROVED FOR RELEASE: 07/16/2001 


-::[ copper rods parallel to the main field-and disposed at equal intervals on the sur~ 


ERLE egies RO iay Soe Nees Sins ERE 


CIA-RDP86-00513R001756110018-1 


1361466. -ENT(1) /e:1C #05 (mn) /ENG (in) /EPA se) -2-—II PL en AP EE ae 
ACCESSION NRs AP5O2h033 - : wa /0057/65/095/009/1585/1 589 x _ 
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TTIuEs Polarisation fiteraction of opposed plasma streams ina composite magnetic | & 
‘ field trap Sy Crees W, WS 
SOURCE: Zhurnal.tekhnicheskoy fizilt, ve 35) NOe 95 1965, 1585-1589 


TOPIC TAGS: magnetic mirror, combined magnetic field, plasma injection, plasms jet)»: 
‘plasma confinement, plasma interaction 


‘ABSTRACT: The authors have investigated the behavior of plasma bursts colliding 
-| within a:magnetic mirror system provided with an auxiliary quadrupole or octupole | - 
_| magnetic field. The magnetic mirror system was produced in a 30 cm diameter stain=|, 

“| less steel chamber by dischargeof # 2700 microfarad capacitor through suitable : 
“":|windingss The maximum magnetic field at the center of the system was. 2800 Oe and 
“| the mirror ratio was 9.16. The auxiliary field was provided by currents in eight 


<) face of a 10.6 cm diameter cylinder. The rods could be connected variously in ser=| 
| des or series~parallel, but the rod. system was, always connected in series with the |- 
main windings s0 that the ratio of the auxiliary to the main field remained con~ 
ee oe “Ab the surface of the 1 em diameter rods this ratio 
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T9616 ee em rm Soeee 
ACCESSION NRe AP5024033 7 ig t | ch 
was-0.87. Plasma bursts from four conical plasma guns disposed symmetrically in 
~| the equatorial plane of the mirror system were injected transversely to the pain oe | 
‘-} magnetic fields The velocity of the leading edge of a Gisane jet was 2 x 10 - 
.|-em/see and the jon density was of the order of 1 3 cm. In the presence of the ae 
auxiliary magnetic field the turbulent plasma "protuberances" observed earlier by 
the authors and collaborators (ZhTF, 3h, 1417, 1964) did not occur, and there was 
“+ | no difficulty in assuring head on collision between oppositely directed jets. It - 
| was established with the aid of probes that the oppositely polarized colliding jets). | 
“| gnteracted stronglys The maximum plasma density. in the center of the system was a 
-lmuch greater when the auxiliary field was present than when it was not, but the 
confinement time was the same in both cases. “The authors express their sincere 
gratitude to Academician KeD.Sinel'nixov for his valuable advice. and support of the 
‘work." Orig. art has:  Tigures. — > Xe 5 aa te oe 


Ree g cat is 
sail at os eet Teaes ten sates co oc nb 
f oe bal 


ASSOCIATION: none 


| SUBMITTED: 16¥ov6) SUB CODE: ME 


APPROVED FOR RELEASE: 07/16/2001 CIA-RDP86-00513R001756110018-1" 


-AEPROVED roe RELEASE: 07/16/2001 CUCRDPSO. Suton Unteortery = = 


CRLL ONE R say beret eywEE SS Se cee 


eS L.2611-66 yee oft fla) 22a) 24 le)... cee het ami es 
fh STOR GL SNe, wos //a35/00/1s%/193 
. 5408 ie 535.9 ee: Pe 


. <,| ASTHOR: Th'yenko, iA Lats'ko, Ye.M.; Zalkind, walls V¥, ¥.G.; Tolok V.T. 
_ii'yenko, B.P,; Lats “ko, YeeM.; Zalkind, V.H.; Zykov, V.G.;_ Solek Vt a 


ee = Investigation of the polarization of a plasma moving in a toroidal magne 
cf field ALLE SS 


SOURCE: Suraad tokhnicheskoy fiziki, v. 35, no. 9, 1965, 1598-1601 


TOPIC TAGS: inhomogeneous plasma, electric field, toroidal geometry, longitudinal 


os magnetic field 


ae ABSTRACT; © The authors measured the polarization of plasmas moving in a toroidal 
{magnetic field. The magnetic field (up to 200 kA/m) was produced in a U-shaped 

 feopper drift tube (diameter not given). The large radius of the toroidal section 

- | o8 the drift tube was 42 cm and the straight legs were G0 cm long. Plasmas with : 
-t4don densities exceeding 1013 cm~3 were injected at one end of the drift tube with aj : 

-< |gondeal plasma gun powered by the 8-12 kV 6.5 ff Bes discharge of a3 ptd capaci tor. |—— 
"|The charged particle density of the injected plasmas was not less than 1029 cm-3, 

; The electric field ‘polarization in the plagma was ‘measured with probes at the exit 

oP from me toroidal section. Tha polarization field had components in the direction 
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‘ACCESS ION ‘WR: AP5024036, ; . ex 


ae lof the: large radius of the torus and in the direction of the axis of the torus. a OY 
a \The axial component: changed sign when the direction of the longitudinal field was 
| ;wreversed, and the component did not. The distribution of the polarization field 
> | across the section of the drift tube and the variation of the polarization field 
a 2 with the longitudinal magnetic field strength were measured and are presented 
ee | s*aphically, By ‘compering the time of maximum polarization with that at which a 
| 3 om wave crossing the drift tube was cut off by the plasma , it was established 
“| that the polarization was confined almost entirely to the more rupid, ieas dense 
: leading portion of the. ee burst. eek art. has: 9 peures 
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“TITLE: Investigation of the polarization of plasma ying in magnetic fields of 
opposite curvatures Se a 
: Ve 355 nNOe 9, 1965, 1601~1605 : " a . 
“| gopic TAGS inhomogeneous plasma, electric field, toroidal geometry, longitudinal | ie 
us magnetic field, . 


“| SOURCE: Zhurnal tekhnicheskoy fiziki, 


“ABSTRACT: ‘The authors measured the polarization of plasmas moving in a toroidal 

magnetic field, using the apparatus clescribed in the two accompanying papers (ZHTEF jo 2 
35,- 1598, 1601; 1965 /see abstracts AP5024035 and APS02)036/) and, in addition, 2 a - 

Tels cm diameter Sushaped copper drift tube consisting of two half-tori of 3 cm | 
l-Large radius joined by a 20 cm Long straight sections A longitudinal magnetic -o0§ 
h drift tubes. Plasmas could be injected ati”. 

hes by means of conical plasma gunse The pol-|.- . 
4 with probes located at the conter of the tom-—— ~— 
raight section joining. the . 
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three components Vor Vre 


YR and is directed away from the 
It was found that Vz 
field is reversed but not when the 


Vz 


one plasma was present. 
ght section joining the two half-tori of % 
‘tion eomponents of the two plasmas cancele 
The distributions of Vz and Vp across the « 
was found that V, and V, sre of comparable m2 


-| the plasma burst, but that.V, predominates in 
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The polarization is analyzed in 
and Vr: Vz is parallel to the axis of the torus, 
the direction of the large radius of the torus, 
axig of the drift. tube (along the 
changes sign when the. direction of the magnetic 

direction ef motion of the plasma through the 

-|-Y-shaped drift tube is reversed without reversing the field. 
bef motion of the plasma through the 
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S-stiaped drift tube was reversed, however, thei ° § 
component of the polarization measured in the straight section joining the two oe 
When two oppositely moving plasmas collided in the center | . 
of.the U-shaped drift tube the value of V, was approximately the 
When two oppositely moving 
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Study on the properties of a plasma in mutually opposed electric 


? , tekh. fiz. 35 no.4:717-722 Ap '65. 
and magnetic fields, Zhur, te ak sas 


APPROVED FOR RELEASE: 07/16/2001 CIA-RDP86-00513R001756110018-1" 


“PEP ROVED FOR Rees: ikl lh tected CIA-RDP86- OOS TSR OOF DOT OOLS: 1 


Sees 


APPROVED FOR RELEASE: 07/16/2001 CIA-RDP86-00513R001756110018-1" 


"APPROVED FOR RELEASE: 07/16/2001 CIA-RDP86-00513R001756110018-1 


TSuhE Shore Stress Speen cies Fe lrge BETAS 


paves Teo Sine ene EN 4 SERIE a SATE EES 


ATS. 06096 


ACCESSION NR: 


APPROVED FOR RELEASE: 07/16/2001 CIA-RDP86-00513R001756110018-1" 


DEPRONED FOR RELEASE: 07/16/2001 SUS RDEee: se cl occa 1 


WORE ASME TSE TREES: Sipe apogee eR Aue easte Rear ae SERIE ee 


AULMUK! Suknamlin ve 4 


Pecan. bi ee 


prety aan ee vas Soee Tey ie Praoia il was found ¢ E 
‘Gleciric fielde a considerable mart af tha arengy wicettat spies Mears strong 


Paes : hy ial ~ut side Qe 
SAP Ee ee OS ee Lakes 


Ean 2. wet 


APPROVED FOR RELEASE: 07/16/2001 CIA-RDP86-00513R001756110018-1" 


"APPROVED FOR RELEASE: 07/16/2001 


EM SCoPE EES. TEZS 


CIA-RDP86-00513R001756110018-1 


258 EE see 


shy SRRUeTES BN Ney sre 


2eBR 7 


of 


bioes 


ena 


Sail 


APPROVED FOR RELEASE: 07/16/2001 CIA-RDP86-00513R001756110018-1" 


APPROVED FOR RETEASE: O77 5012008 CIA-RDP86-00513R001756110018-1 


i Sat aaees aera 


j Ue niehesxOY 
SOURCE; Zhurnal texhnichessc; 


' _iyana atahflity. plasma confinement, hydrogen 


ey re when svaeomn Psbeti- ih. 


oa senna re re te MA DETTE QIAO ESE EAD A 


yt fa L =e Sepce:, eA 
oa why rte wd trac * _weantic fteld cn to 2560 vue 
ee er a a SL Loe eee eee admitted arG wie 3 5 eve 
the ftp . 7: ri “8 th SDA 
ty . 
{v te 
2 te ime. At 3 
: eas ‘* 


APPROVED FOR RELEASE: 07/16/2001 CIA-RDP86-00513R001756110018-1" 


oe FOR REEEROE: 07/16/2001 CIA-RDP86-00513R001756110018-1 


JEU RRA 


eS ae 


SS erie 
5 
‘i 
rK 
: 
42 
F 
ft 
© 
, 
ne 
; 
1 
4 
5 
PM: 
; 
: 
a 
' 


pees 
DRA MATS 


te 


ear 
nna aiinat ten 


Bp 

ft 

deste 

a a nec RS PT STR RTOS 


vases Seer 
asked: 420 ERIE 
AAT BE eS UR SRY SES pateae ge 


APPROVED FOR RELEASE: 07/16/2001 CIA-RDP86-00513R001756110018-1" 


pr EROVED Pe RELEASE: 07/16/2001 CIA-RDP86-00513R001756110018-1 


AS LAS AERP EEA BSA fF RA Sass Bee 


TOR: 
sup CODE: ME 


hagas? 


APPROVED FOR RELEASE: 07/16/2001 CIA-RDP86-00513R001756110018-1" 


"APPROVED FOR R 
ELEASE: 
a sass Bes ttaicae 


Boh 


CIA-RDP86-00513R001756110018-1 


Sobel Cs SB SET SH RIN or 


Te 


ae fo21ssTs vertasenatntrafenn-2fsc/1/2002 paxe/po-a/pab-10/Pin4 


AccESSION NR: AP5003237 oe 4 /0087/86/038/001/0086/0062 5 . 
. AUTHOR: Zykov VG / stepanenko. L.A, / Dushin,L,A./ NikoL'skiy 12K. / Paylichenko, 4p 
0,8./ Tolok, V.T 


H ON ; 
TITIZ: Bpectroscopic investigation of the nee colliding bursts 


i 


| SOURCE: Zhurnal tekhnicheskoy finiki, v.35, Nol, 1965, 56-61 
\ : 
| Torts TAGS; plasma interaction, plasma spectral line, charge exchange : 


t 
{ 
| ABSTRACT: ‘This paper reports & continuation of work by somo of the present authors | 
\ and others (ZnT¥ 35 ,62 ,1965 [see Abstract APp5003238/) concerning the confinement of { 
| plasma injected into @ CUSD magnetic field. The present work was performed without | { 
| the magnetic field, and was undertaken to investigate tae processes taking place in. i 
| colliding plasma bursts. piasna bursts were injected from one OF pore of four cont=| i 
cal plasma guns equally disposed about the periphery of a 20 ca diameter stainless at 
steel tube, and the spectra were observed in poth the longitudinal and transverse | --- | 
, direstions. The ti integrated spectrum was recorded photographically in the range! \ 
frow 2000 to ecoo A, and the time dependence of the intensity of certain lines was; 
| tema ni a photoelectric instrument. The plasma bursts hed a maxima density -—- | 
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fast componont of a bursts was 1.4 x 107 cm/seo; this was followed by a slower 
; "tail", The collision of two plasma burits led to an increase in the intensity of 
all spectrum lines and the appearanoe of lines that were not observed in single 
bursts. Volocity moasuremonts performed with the photoelettric instrument using the 
4861, C I 4371 and © II 4267 lines showed that both the carbon ions and the hy-! | 
rogen atoms moved more rapidly than ths carbon atoms. The presence of excited ions 
in the plasma burst at a considerable distance from the source is discussed, and it; 
is suggested that these are continually formed by a charge exchange mechanism, The ! 
fon temperature wes determined from the Doppler broadening of the C II 4267 line. 
Collision of the plasma bursts was founmi to be accompanied by an increase of the | 
ion temperature. After brief discussion it is concluded that the strong interaction 
between plasms bursts observed in this and the previous work can be accounted for | - 
by Coulomb interaction. "In conolusion;, the authors express their gratitude to L, [es 
» ArP.Dolgom and A,A.Kuteyp for technical assistance in performing the |. | 
Orig.art.has: 6 figures. j--- 


ia 


| 
of 2 x 1014 en73 and the electron tempoxature was 4 to 4.5 eV. The velocity of the ; 

| 
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; AUTHORS: Nazarov, N. I.: Yermakov, A. I et Tolok,..V. T.; Sinel 'nikov, 

. Ke De hs : : 


TITLE: Investigation of instability in the cyclotron method of 
; plasma heating 


; SOURCE: Konferentsiya po fizike plasmy* i problemam upravlyayemogo _ 
i termoyadernogo sinteza. 3d, Kharkov, 1962. Fizika plazmy* i prob- | 
lemy* upravlyayemogo termoyadernogo sinteza. (Plasma physics and 
' | problems of controlled thermonuclear synthesis); doklady* konferen~ 
' tsii, no. 3, Kiev, Izd-vo AN UkrSSR, 1963, 164-168 


TOPIC TAGS: cyclotron resonance phenomena, plasma instability, 
: plasma heating, plasma ion oscillation, plasma decay, microwave 
i plasma, gyromagnetic resonance 


ABSTRACT: - To clarify the question of the effectiveness of plasma 
_ i heating by ion cyclotron waves and to study the influence of the 
“Cad V/5p ; sp Guetta 
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: Level of the high-frequency’ power on the plasma heating in the ion 
gyroresonance region, an experiment was performed with a setup de- 
scribed in detail elsewhere (ZhTF v. 32, No. 5, 1962). The results 
of the tests indicate that there exist two distinctly different ; 
modes of plasma behavior, one in which the plasma exists for a rela- | 
tively long time, and one in which the plasma begins to decay even 
before the termination of the high-frequency power pulse. A radical - 
decrease in the lifetime of the plasma occurs at a definite critical 
; power level supplied to the Plasma, and the smaller the pressure the ; 
‘smaller the critical power. The critical power depends on the i 
_; cleanliness of the system and increases for a poorly preconditioned ! 
‘system. This dependence on the pressure and on the purity of the ' 
, System suggests that the observed instability is due to the appear= | 
{ 


| 
' 
‘ 
= 
! 
| 
i 
: 
{ 
t 


‘ance of ion currents with large directional velocities. At the 


‘present time the nature of the observed instability cannot be recon- 
i Gdled with the existing theory. "In conclusion the authors thank 
, Ya. B. Paynberg and V. I. Kurilko for interest in the work and for a ; 
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Power, kW 


'. Dependence of the lifetime + of a plasma with n »1.2-x 10129,79 
after termination of the high-frequency pulse, on the power, for 
two DESceuree: o ~ 0.997 and 4 = 0.505 n/m2 : , 
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AUTHORS: Zy*kov, V. Gei Stepanenko, I. A.; Tolok, V. T.; Sinel'nikov, 
K. De cc 


TITLE: Injection of plasma through an annular gap of a trap with 
opposing magnetic fields 


SOURCE: Konferentsiya po fizike plazmy* i problemam upravlyayemogo 
termoyadernogo sinteza. 3d, Kharkov, 1962. Fizika plazmy* i prob- 
lemy* upravlyayemogo termoyadernogo sinteza (Plasma physics and 
.problems of controlled thermonuclear synthesis); doklady* konferen- 
tsii, no. 3. Kiev, Iszd-vo AN UkrSSR, 1963, 273-282 


TOPIC TAGS: plasmoid, plasma source, plasmoid plasma interaction, 
magnetic trap, plasma confinement, plasma injection 


ABSTRACT: With an aim at reducing the particles lost when a plasma 
is injected into the trap through one of the axial magnetic mirrors, 
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the authors investigated the injection of plasma through the annular 
gap in the magnetic Field from sources distributed around the gap 
periphery - The report describes the first experiments in which in- 
jection was investigated both in a stationary gap jin the magnetic 
field, as well as in the gap existing during a certain time ("mag- 
netic valve"). To simplify the initial experiments, the injection 
gap was produced by a constant field, with the coils connected to 
puck each other. A 20-cm diameter and 180-cm long cylindrical stain- 


less steel vacuum chamber was used. Eight conical plasma guns were 
distributed uniformly around the periphery of the chamber in the mag~ 


- netic gap plane. The synchronization circuit permitted simultaneous 
. switehing of all eight guns or a fraction, 9f then. The plasmoids 
injected by each gun had a density 2 x 107° cm and a velocity of 
3 x 10% m/sec. The working vacuum was 6.6 x 10° n/m. The maximum 
magnetic field intensity, equal to 2x 10° A/m, was located 40 cm 
away from the magnetic gap- The experiments, have shown that a plasma 
injected into a gap between opposing magnetic fields moves subse- 
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quently along the system axis. A strong interaction was observed 
between the opposing plasma streams, even in the absence of external 
magnetic fields. The nature of this interaction, and the time of 
confinement of the plasma in the trap when such an injection method 
is used, will be investigated in the future. Orig. art. has: 9 


figures. 
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Diagram of set-up: 1 - coil of Opposing magnetic field, 


2 - coil of main magneti 
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eacaaere Shvets, O. M.; Tarasenko, V- F.; Ovchinnikov, S. S-i 


1 Tolok,. ~ Mens, 


“@ITLE: Supply of high~frequency power to a plasma situated in a 


“metal chamber 


’ SOURCE: Konferentsiya po fizike plazmy* i problemam upravilyayemogo 
- termoyadernogo sinteza-. 3d, Kharkov, 1962. Fizika plazmy* i pxrob- 
" Lemy* upravlyayemogo termoyadernogo sinteza (Plasma physics and 

. problems of controlled thermonuclear synthesis); doklady* konferen- 
_tsii, no- 3, Kiev, Izd-vo AN UkrSSR, 1963, 117-124 


- POPIC TAGS: Saeie heating, microwave plasma, plasma magnetic field 
interaction, plasma rotation, pj.asma confinement, ionized plasma, 
plasma density 


“ABSTRACT: The purpose of the investigation was to study the possi- 
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{ 
‘pility of feeding high-frequency power to 4 plas 


-metal chamber, and the behavior of the plasma under the influence of 
this power. It is possible to obtain in such a chamber a rotating 
‘plasma in crossed electric and magnetic fields, with high density, 
high degree of ionization, sufficiently long confinement time, but 
Low ion temperature. The article describes the first stage] of the 
experiments, which carried out without reconditioning the plasma in 
the working volume. A coaxial geometry was used and 3.3-Mc power was 
‘applied either through a blocking capacitor or without one. It was 
- found that much more power can be fed to the plasma without: a capaci- 
tor. The experiments have shown that high-power high-frequency 
‘generators can be used to produce a dense plasma in a metal chamber 
-at relatively low voltages. The densities attained were 1.2 x 10 
em? at a generator voltage of 205 V, and 1.7 x 108 em > at 220 V 
(approximate magnetic field 10° A/m). A low load impedance can be 
attained by preconditioning the plasma. The high-frequency power 
can be readily used for effective generation of waves to heat the 
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plasma. If the generator frequency is lower than the ion cyclotron 
_ £requency. the high frequency generator can be used to produce 4 
‘yotating plasma more -effectively than in crossed electric and mag- 
_netic fields (using 4 radial capacitor a@ischarge), since ne arc is 
: produced to contaminate the plasma with wall-chamber material. 


‘plots showing the relations between the different plasma parameters 
,i are included. Orig. art. has: @ figures and 2 formulas.- 
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Schematic diagram of set-up 


- ntral rod, 
a - insulator, HC - ce = é 
aoe Hanne enavmoooup les | - high-frequency 


n-frequency 
M- coil for coupling to De etic field 


- copper vac 
. - probe, BT - high-fr 


et 
chokes en oeeeGolenoid producing a homogeneous 
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AUTHORS: Zy*kov, V. G.; Stepanenko, I. As; Tolok, V- T.; Sinel'- 


nikov, K. D. pees: 


TITLE: Investigation of plasma capture in a magnetic trap 


SOURCE: Konferentsiya po fizike plazmy* i problemam upravlyayemogo 
termoyadernogo sinteza. 3a, Kharkov, 1962. Fizika plazmy* i prob- 
lemy* upravlyayemogo termoyadexnogo sinteza (Plasma physics and prob- 
lems of controlled thermonuclear synthesis); doklady* konferentsii, 


no. 3. Kiev, Izd-vo AN UkrSSR, 1963, 262-273 


TOPIC TAGS: plasmoid, plasma source, plasmoid plasma interaction, 
magnetic trap, plasma confinement, Coulomb repulsion fore, plasma 


injection 


ABSTRACT: The first reports are presented of experiments on the con- 
finement of a plasma in a trap with bucking fields, with simultaneous 
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injection of plasma in the opposite direction. The apparatus con- 
sists of a cylindrical vacuum chamber 20 cm in diameter made of stain- 
less steel and placed inside the field-producing coils. Each coil 

is connected to buck the neighboring one, so that three traps with 
sharp~angle magnetic field geometry are produced, with a 15.6 cm dis- 
tance between magnetic gaps. Conical plasma guns were used. The 
plasma was injected into the apparatus pumped out to 6.6 x 10- n/m? 
The central trap was the principal one and the outer ones served for 
injection of the plasma into the central trap. Double electrostatic 
probes were used to measure the ion density, the electron tempera- 
ture, and the time dependence of the density. The plasma propaga~- 
tion in the trap was investigated by using targets of photographic 
paper, the surface of which burned out after several impacts by the 
plasma. The apparatus and the probes are described in detail. The 
interaction of the opposing plasma streams is confirmed by several 
of the results of the investigations. Estimates also show that 
Coulomb interaction exists between the plasmoid particles. It is 


“Card 2/4 


APPROVED FOR RELEASE: 07/16/2001 CIA-RDP86-00513R001756110018-1" 


| "APPROVED FOR RELEASE: 07/16/2001 CIA-RDP86-00513R001756110018-1 


ge i BES aN EES SH SE ARTS CSAS ESSER GS ME 


nd 


ACCESSION NR: AT4036069 


pointed out that both the apparatus and the method are preliminary 
and this affects the accuracy of the final results. Orig. art. has: 


12 figures. 
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ENCLOSURE: 01 


Diagram of setup: 
Pp: 1 - magnetizin 
electric probe, 4 . diamagnetic a Oe 2 - plasma gun, 3 - double 
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homlin, Ye. A-? Reva, N. I-;? Burchenko, P. Yae7 Rudnev, N. I.; 
Volkov, Ye. D.- 


TITLE: Coherent interaction of runaway electrons in a pinch 


_,; SOURCE: Konferentsiya po fizike plazmy* i problemam upravlyayemogo 
| termoyadernogo sinteza. 3d, Kharkov, 1962. Fizika plazmy* i. problemy* 
' upravlyayemogo termoyadernogo sinteza (Plasma physics and problems 

» of controlled thermonuclear synthesis); doklady* konferentsii, no. 

_ 3. Kiev, Izd-vo AN UkxSSR, 1963, 144-150 


‘ moprc TAGS: plasma pinch, plasma radiation, plasma ion oscillation, 
- plasma electron oscillation, plasma compression, discharge plasma 


ABSTRACT: The coherent radiation of trangverse electromagnetic 
, waves with frequency close to Wp (mm; )* 3 (O, -~ frequency of longi- 
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tudinal oscillations, Mm, -- electron mass, M, -- ion mass) excited 


‘ina plasma by a beam of "runaway electrons," was investigated. 

_ he experiments were carried out in a straight tube (alundum, 10 

em dia, 25 cm long) usually filled with hydrogen at 1.3 n/m*, through 
which a 15 F capacitor bank was discharged from 30--40 kV. Prelim- 

. inary experiments with the setup were reported elsewhere (ZhTF, v. 

30, 1057, 1961). In the present experiment the formation of the cur- 
rent of runaway electrons was investigated along with its correla- 
tion with the electromagnetic radiation of the plasma; some charac~ 
teristics of this radiation were also investigated. The measure- 

_ ments have shown that an electron current, with energy equal to the 
maximum energy, constituted a small fraction of the total runaway 

‘ electron current, the bulk of the current being due to electrons 
with energy somewhat higher than thermal but much lower than maximal. 
‘Part of the runaway electron beam goes to the development of electro- 

_ static instabilities in the discharge, which give rise to the occur- 
rence of the electromagnetic radiation. The radiation was found to 
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be coherent in the entire range of investigated initial gas pres~ 
sures, with an intensity which is constant practically along the 
entire discharge length. The frequency of the electromagnetic radi- 

. ation was found to be close to the plasma frequency and the power to. 

exceed appreciably the power of thermal radiation from the plasma. 
The transformation of the longitudinal electrostatic oscillations 
into transverse electromagnetic waves can be attributed ta-the non- 
jinearity.of the oscillations in the plasma due to the large ampli- 
tude, and also to poundary effects on the surface of the plasma pinch. 
Orig. art. has: S figures and 3 formulas. 
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“1 300 


Deperidence of runaway electron current on the critical field at 
- constant electric field in a plasma, E = 400 V/m 
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Dependence of plasma radiation and of runaway electron current 
on the total current in the discharge, at hydrogen y~ressure 
p = 2.6 n/m? and magnetic field Hi= 0.6 Tesla 
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Dependence of hf oscillation power 
at the receiver on the frequency 
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Plasma injection into a magnetic trap with opposing fields, 
Zhur, tekh.fiz. 34 no. 2:382-384 F '64. (MERA 17:6) 
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TITLE: Investigation of interaction of plasma flux 
' magnetic field 

; 


es in a transverse 


‘ SOURCE: Zhurnal tekhnicheskoy fiziki, ve 34, no. 8, 1964, 1417-1423 _ 


1 


| TOPIC TAGS: plasma thermalization, plasma interaction, plasma 
| Elux collision 


This article is a continuation of experimental investiga=: 


{ ABSTRACT? 
down and thermalization 


| tions of the possibility of complete siow- 
of fast opposed plasma fluxes in order to convert the kinetic energy: 


of their directed motion into thermal energy. The investigation was _ 
| carried out with apparatus consisting of a plasma source, a plasma guide, ~ \ 


'a mapnetic screen, 8 magnetic coils, a vacuum chamber, a double 


‘electric probe, and a collector probe. The chamber, which was 20 cm: 


in diameter, was placed in a longitudinal magnetic field produced 
by coils driven by a d-c current generators. The field could be 
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;Varied from 0 to 0.5 T. Eight plasma guns were distributed along 
‘the inner circumference of the central part of the chamber. The 

; discharge period was 6 usec. The plasma consisted of fast and slow 
‘,components with velocities of 8 x 10" and 3 x 10" m/sec respectively 
‘at 4 kv potential in the Bun and contained hydrogen, carbon, oxygen, 
‘and nitrogen tons, High-speed Photography was used for recording, 
‘The experiments show that during head~on collisions of the opposed 
‘plasma flows in a transverse magnetic field, a strong slow-down 

lito a complete stop of their motion in the initial direc~ 

|| ¢fon occurs, Contrary to Coulomb interactions, this interaction 
‘does net occur in the volume of plasma Streams but in their forward 
ifronts and is of a turbulent character, It fs important to note 
jithat such an interaction should take Place even when there ig ; 

ino Coulomb interaction, Orig. art. has: 12 figures and 1 formula, 
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Gdinen pisces in a magnetic net, Zhur, tekh. fiz. 33 
no.921093~1097 S '63, (MIRA 16: 11) 
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several bursts having different velocities. The velocity of the most rapid of these. 
| bursts was 8.8 x 107 em/sec, corresponding to a hydrogen ion energy of 3.9 keV. The’ 
ix=rays produced in the apparatus were recorded with a cesium Lodide crystal, shield- a 
ted from light by aluminum foil and locdted in the magnetic gap. A short burst of ee 
i x-rays was always observed at the moment of injection. When the plasma gun was ope~i_. 
irated in the "short delay" mode there was observed, in addition to this, an intense! _ 
; emission of x-rays beginning 840 microsec after injection, reaching its peak at i: 
about 1500 microsec, and decaying with a 3 millisec time constant. The spatial and > 
! energy distributions of these x-rays were investigated with a photographic film and: . 
vba step absorber. The x-rays were found to originate within the magnetic gap. The 
"mean energy of the x-rays was 3.8 keV, corresponding to the energy of the injected 
{ hydrogen ions. It is concluded that the x-rays were produced by impact with the 

; weil of the chamber of charged particles that were imprisoned for a time and then -” 
i escaped through the magnetic gap. Orig..art.has: 3 figures. “ 
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[Properties of a plasma in a magnetic field] Issledovanie 
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TITLE: Investigation of the properties of a plasma in crossed 
electric and magnetic fields 


SOURCE: Konferentsiya po fizike plazmy* i problemam upravlyayemogo 
- termoyadernogo sinteza. 3d, Kharkov, 1962. Fizika plazmy* i prob- | 
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ABSTRACT: Tests were made on a rotating plasma in crossed fields, 


confined py a system of magnetic mirrors. The installation consti-~ 
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